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(71) Wc, NOL OFFSHORE SER- 
VICES (UK) LIMITED, a British Company, 
of 131—133 Kdknd Park Avenue, Londn 
Wll 4UT (fotmeriy of 4—9 Wood Street, 
London EC2V 7JY), do hereby deckre the 
teveadoei, for which we pray that a Patent 

nbe granted us, and the method bjr which 
to be p e rf ormed, to be particularly des~ 
cribed in and by the followinf sratrmrat: — 
Tins invention relates n> the »g of 
s t ru ct u re s to tubular metal piles underwater. 

It It the conventional practice where, for 
fxunpl Cf ■ base is to be ftmrned to the sea* 
bed by piles for the base to In c orpor ate hxH- 
ridual tubes wfakh endrde the parti of the 
piles projecting above the sea-bed, and the 
tubes are then secured to the piles bv any 
one of several methods ipcajdiag wetting or 
gronrJogi or driving a phi dtenetricalry 
through each pile and the surrounding tube* 
AQ of these methods are however extremely 
expensive by reason of the need to ship out 
divers and the reenfced s p ecial apparitor for 
underwater work and die lengthy work neces- 
sary on the* 

According to the present invention there 
is provided a fflfffhnrt of srruring to tabular 
metal piles a structure socornoraung a plurality 
of tubes through which the respective pOea 
whkh method comprises locally de- 
each pfle outwardly into txghdy 
or welded engagement with the en* 
ilrding tube by denmerJen of an explosive 
charge wrdsiu the pfle. 

It win be understood that the only work 
ft^uhtd of the diver in an uudenvaser opera* 
tiora according to the invcodoo is to ensure 
mat me espsotrve fnsrgc u coneccry posnsoncn 
and located. The required shape and size of 
the explosive charge arc all determined 
be fotejssndL 

The pile and tube may ininafiy both be 
cyHndrkal at the location of die inte nded 
i splosfon, so that the explosio n deforms both 
the pile and the tube outward locally, or 
iheraativcly the tube may initially be out- 




wardly deformed as by swaging so that the 
explosion deforms principally the puc, ex- 
it locally into swaged or welded 
with the rube. 50 
invention wQl now be described in 
more detail with re f e r e n ce by way of 
to the acoouBPanyiog dls^jsmmatl 
in which: 

Fignres 1 and 2 are diagranusatk sectional 55 
views uaueraraag lesp e cti vasy the shapes of 
the tube and pfle, in one method according 
to the favefidon, respectively before and after 
the detonation of the explosive charge. 

Referring first to Figure 1» the reference 60 
numeral 10 indicates a metal frame structure 
which Is to be fixed to the sea-bed by 
securing the structure to rnh o lsr steel piles 
driven no the sea-bed 11. One such pue is 

shown at 12. 65 

The structure 10 Incorporates a number of 
vertical pile guide tubes 13 md operates, 
during ha htstauation, is a template far locat- 
ing the piles in their correct positions whilst 
they are being driven. To assist in guiding 70 
the leading ends of the piles into the tubes, 
tise tipper ends of the tubes are belled out- 
ward, each pile is thus lowered through the 
im i i ry w K l * <1 g tube 13 and hammered into 
the sen bed. When die pue has been driven 75 
in, its upper end is left projecting fust above 
the top edge of the tube 13, the pile being 
cut on at una level if n e ces s ar y . Each of the 
guide tubes has l atrjmed iatg its ends a 
swegcdVout portion as shown at 14 and m 60 
secure the structure to the piles a shaped 
explosive charge 15 suspended on a fine 16 
is lowered into the pfle to a position level 
14 of the tube, is located in that 
and is then detonated. The explosion 85 
the pile locally outwards into swaged 
or welded m g agrmmr with the portion 14 
of the t ube, so th at the structure is betted 
agsfpst upward or downward soovuncnt tela* 
rive to the pfle* 90 
The shape and iLbc of the charge are 
to materials used, the 
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depth and density of the water, vrhcihei a 
swiped Interference fit or a welded interface 
fit is requred between the pOe and the guide 
tu b e, and other leScraxt factors* 

5 If desired, the initial swaging of the guide 
tubes may be omitted, and in that case the 
tube is made from a metal having a wiffirfrirt 
degree of maHeahifit? to enable ft to be de- 
formed outward* without frectunng» by the 

10 explosion so that again a swaged interference 
fit or welded interface fit is obtained between 
the tube and pSe» 

WHAT WE CLAIM IS:— 
1* A method of securing to tubular rnff^rl 
15 piles a structure incorporating ■ pfarakty of 
tubes through which, the respective pflss pro- 

ing eacn pue uurwanuy sxd> uguuy swagca or 



with the encircling tube 
i explosive chergs within 



by detonai 
thepfle, 

2. A method as claimed in dahn 1, wherein 
each tube is initially of locally increased dia- 
meter at the Vocation of the explosive charge. 

S. A method of leaning to tubular metal 
piles a structure mcorpotadng a plurality of 



tubes through which the respective piles pro- 
ject, which method is subrtantiaOy as hercav 
before described with reference to and as 
illustrated la the acconipanying drawings. 
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